Summary &horbar; Plasma concentrations of thyroxine (T4), triiodothyronine (T3), reversed triiodothyronine (rT3), and insulin-like growth factors I and II (IGF-I, IGF-11) together with peripheral 5'-monodeiodination activity were measured in both normal and sex-linked dwarf embryos between day 14 of incubation and day 1 posthatch. Plasma T4 levels increased gradually during embryonic development while T3 concentrations remained low until day 20, when a sharp increase was observed. rT3 levels also increased from day 14 and dropped on day 20 when T3 levels started to increase. 5'-monodeiodination activity was high on day 14 of incubation, decreased thereafter, and showed an increase at the time of air sac penetration together with increased T3 levels. At this stage, differences between normal and dwarf embryos were observed; the latter had lower nonsignificant 5'-Monodeiodination activity and lower (P < 0.01) plasma T3 levels. Plasma IGF-11 levels were high during the whole embryonic period studied. Dwarf embryos had lower (P < 0.05) IGF-11 levels at the time of hatching. IGF-1 levels were high on days 14 and 16, declined afterwards, and started to increase again around hatching. With the exception of T3 and IGF-11 levels,
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At the same time, reversed triiodothyronine (rT3) levels are high on day 17 7 and decline thereafter to reach minimal levels at hatching (Hylka etal., 1986 (Harvey et aL, 1979) (Scanes et t al., 1983) and cannot be stimulated by GH or prolactin (Kuhn et aL, 1986 (Fig. 1a) . On day 20 plasma concentrations were somewhat lower: 68% and 64% of day 19 levels for normal and dwarf embryos, respectively. At the moment of external pipping, the levels increased again. Throughout embryonic development no difference in T4 levels was found between the two genotypes. Plasma T3 levels remained low until day 19 when a first increase was detected (Fig. 1 b) . The (Fig. 1d) . The drop on days 19 and 20 coincided with the rise in both plasma T3 and liver 5'-D activity. After hatching levels decreased and this process was faster in normal than in the dwarf birds (P < 0.05).
No difference between the genotypes was found in rT3 levels during embryonic development.
Plasma IGF-I levels were high on days 14 and 16 of incubation in both genotypes, then gradually declined to reach minimal values on day 20 (Fig. 1e) . During hatching, IGF-I concentrations increased again. At the same time, IGF-11 levels were constant between days 16 and 20 (Fig. 1f) . A difference in IGF-11 levels between the two genotypes occurred only at hatching, with the levels lower in the dwarf birds (P < 0.05). IGF-11 levels were high in comparison with IGF-I levels found during incubation.
Discussion
The data on T4 and T3 concentrations are in agreement with previous observations Hylka, 1977, Decuypere et al., 1979; Scanes et al., 1987) . The drop in T4 levels on day 20 was also noted by Decuypere et al. (1982) , although it occurred somewhat later between internal and external pipping, and was also found in the recalculated values presented by Scanes et al. (1987) . The rise in plasma T3 levels on day 20 has also been described previously ; it coincided with a clear drop in rT3 levels at that time. Similar observations were made by Hylka et al. (1986) , although they did not find a peak at hatching, but rather a gradual increase in plasma rT3 levels during the first 3 to 4 wk posthatch; this is in contrast with the results of Premachandra et al. (1977) .
The effects on plasma thyroid hormone levels observed on day 20, when the air chamber was penetrated, are related to changes in 5'-D activity (Decuypere et al., 1982) (Binoux et al., 1985; Huybrechts et al., 1988 (Bassas et al., 1985) , indicating that high plasma levels can exert growth-promoting activity. The rise in plasma IGF-I levels around hatching is in agreement with previous results and can be linked to an increase in GH levels at that moment (Harvey et al., 1979; Huybrechts et al., 1985b) . Plasma IGF-11 levels were high in comparison with IGF-I and did not change during the embryonic period studied. This might reflect another mechanism controlling the synthesis and the release of IGF-II in comparison with IGF-I. In mammals, placental GH has been put forward as the control mechanism for placental IGF-11 production (Caufriez et al., 1987) . The high levels of IGF-11 could be related to their importance in neonatal life since IGF-II is considered to be important at that stage in mammals (Adams et al., 1983) .
Evidence that IGF-I and II promote growth at that early stage can be found in the occurrence of collagen synthesis (Gaspard et al., 1981) and the increase in fibroblast proliferation (Haselbacher et t al., 1980) . Considering that diminished hepatic GH binding has been observed in growing (Leung et al., 1987) 
